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ELECTRICAL TEST PROBE FLEXIBLE SPRING TIP 

The present application is based on, and claims priority from, provisional 
application serial number 60/221,716, filed July 31, 2000; U.S. utility application serial 
number 09/895,060, filed June 29, 2001; and Patent Cooperation Treaty application serial 
number PCT/US01/24017, filed July 30, 200L 

BACKGROUND OF INVENTION 

The present invention relates to an electrical test probe tip for use with 
testing instruments, and more particularly to an electrical test probe flexible coil or spring 
tip. 

An electrical test probe generally consists of a probing head with a tip, a 
cable, and a connector for attaching the cable to test instruments. The probing head may 
have an integral or replaceable probing tip that is suitable for making an electrical contact 
with electrical components. The probing head is attached to a first end of the cable and 
the test instrument connector is attached to the opposite end of the cable. A means for 
connecting the probing head to ground is also generally included in the probing head. 
Ground provides the electrical reference point for other signal measurements, so the 
ground connection typically remains unchanged while the probing head is moved around 
to make signal measurements. 

Electrical test probes are used to provide an electrical connection between 
electrical components and testing instruments such as oscilloscopes and other measuring, 
monitoring, diagnostic, and signal processing instruments. As shown in FIG. 1, a 
traditional test probe tip is an elongate conductive member that terminates in a conical, 
blunt, or rounded point. 



1 



PDXDOCS: 1265228.1 



Express Mail No.: ET214012534US 

When a test probe contacts a pin or lead on an electrical device to be 
tested, it forms an electrical connection therewith. The electrical signal on the pin may 
then be measured, monitored, or otherwise processed. It is difficult to form a contact 
with a single pin on a modern integrated circuit chip ("IC") with a traditional test probe 
tip because miniaturization has resulted in close spacing of the pins. If two adjacent pins- 
are contacted simultaneously by the test probe tip, a short circuit may result between the 
two adjacent pins. A short circuit may prevent measurement of the desired signal and may 
result in damage to the internal circuitry of the IC. A traditional test probe tip provides 
no means for preventing the occurrence of a short circuit. 

IC grabber probes that enable connection to small IC legs or small 
connection points are well known. These grabber probes have a jaw-like tip that connects 
and holds a pin. These grabber probes, however, are relatively stiff and prevent optimum 
positioning of probing heads. 

Tektronix produces a signal-ground adapter that has been specifically 
designed to connect with a square pin. But like the IC grabber probes, the signal-ground 
adapter connects rigidly to signal and ground pins, and the inflexibility prevents desirable 
movement of the probing head to optimum positions. Tektronix also produces a right- 
angle adapter that includes a stiff coil used to rigidly attach a probe at a right angle to a 
pin. The purpose of the stiff coil is to mate with a pin, and the stiffness prevents 
movement of the probe. Because it is inflexible after mating with the pin, the coil is not 
adaptable and may be used in only one position for probing a specific type of pin (a 0.025 
inch diameter square pin). Tektronix also produces a "Y-lead" adapter having wire leads 
that may be combined with the right-angle adapter. The combination of the right-angle 
adapter and the Y-lead adapter may allow the probing head to be moved relative to the 
device being probed, but the addition of leads may add inductance. Probing an electrical 
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device using the Y-lead adapter may be inconvenient or impossible, using just one hand. 
Typically, the probe body must be laid on the table while pin connections are changed. 
Draping the wire leads on electrical components and moving parts, such as a CPU fan, is 
another disadvantage of the Y-lead adapter. 

Several prior art references are directed to electrical test probe tips and 
electrical connectors. U.S. Patent No. 4,978,312 to Fodali (the "Fodali reference") is 
directed to a tip attachment for a circuit test probe and, specifically, to a spring 
attachment for placement on a handheld tester with an ice pick type probe. One end of 
the tapered spring tip attachment fits on the ice pick type probe, and the other end 
terminates in a straight length of wire. The purpose of this spring attachment is to 
provide a smaller gauge tip for insertion into sockets too small for the ice pick probe. In 
other words, the Fodali tip uses a spring merely as a connector for attaching the straight 
wire probe end to a tapered ice pick type probe. 

U.S. Patent No. 3,885,848 to Brouneus (the "Brouneus reference") is 
directed to a method of making an electrical connection with a flat surface contact using a 
conical spring. The contact member is a conically spiraled length of electrically 
conductive resilient wire including spirals which progressively increase in size. A 
cylindrical helix is electrically connected to the small end of the volute helix. An 
electrically conductive terminal member may be inserted into and secured within the 
cylindrical helix. The wide end of the conical spring may be electrically connected to a 
flat conductive surface. Compressing the volute helix moves the spirals of the helix into 
contact with a flat surface. 
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BRIEF SUMMARY OF THE INVENTION 

The present invention is directed to a flexible spring tip for a probe-type 
electrical tester. Preferably the flexible spring tip has a conductive flexible spring having 
a first end and a second end. The flexible spring allows movement and repositioning of a 
probe head while a stable connection is maintained with a circuit test point. Multiple 
electrical test probe spring tips may be used to simultaneously probe signal and ground 
reference points. The first end of the flexible spring is for flexibly coupling with a device 
to be probed. Various alternate embodiments of the first end of the flexible spring tip 
may include an enlarged coil, a hooked end, a foot end, a clip, or any other means of 
coupling with a device to be probed. 

The second end of the flexible spring tip may be integral with the probe 
head or may have a connector attachable to any type of probe head. 

The present invention also includes a method for using the above 
mentioned flexible spring tip. 

One preferred embodiment of the present invention solves the problem of 
lack of circuit board visibility. During testing with the present invention, a user may 
move the probe head for better visibility of the circuit board. An alternate preferred 
embodiment of the present invention also solves the problem of positioning two probe 
heads adjacent to each other when testing closely spaced test points. 

The foregoing and other objectives, features, and advantages of the 
invention will be more readily understood upon consideration of the following detailed 
description of the invention, taken in conjunction with the accompanying drawings. 
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
FIG. 1 is a perspective view of a prior art probing tip. 
FIG. 2 shows a first preferred embodiment of the flexible spring tip of the 

present invention. 

FIG. 3 shows a second preferred embodiment of the flexible spring tip of 
the present invention. 

FIG. 4 shows a third preferred embodiment of the flexible spring tip of the 
present invention. 

FIG. 5 shows a fourth preferred embodiment of the flexible spring tip of 
the present invention. 

FIG. 6 shows a fifth preferred embodiment in which the spring tip of the 
present invention is enclosed in a conductive sheath. 

FIG. 7 shows a sixth preferred embodiment in which a spring or other 
flexible conductor is surrounded by an insulating sheath to protect against short circuits. 

FIG. 8 is an end view of the embodiment of FIG. 7. 

FIG. 9 shows a seventh preferred embodiment in which a conductive 
elastomer is disposed through the center of the spring tip to eliminate inductance. 

FIGS. 10-14 show applications for which the flexible spring tip of the 
present invention may be used. 

FIG. 15 is a flowchart of an exemplary method of using the present 

invention. 



DETAILED DESCRIPTION OF THE INVENTION 

The present invention is a flexible spring tip 8 for a probe-type electrical 
tester. A general preferred embodiment of the flexible spring tip 8 of the present 
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invention includes a flexible coil, tube, or spring 10 having a first end and a second end. 
The first end of the flexible spring 10 is for coupling with a device to be probed. A 
connector, such as a connecting pin 12, clip 12', or integral connector 13 (FIG. 7) is 
positioned at the second end of the flexible spring 10. 

FIG. 2 shows a first preferred embodiment of the flexible spring tip 8 of 
the present invention. This embodiment is the most general of the embodiments as it has 
only a flexible spring 10 with a diameter that is substantially equal throughout the 
longitudinal axis. 

FIG. 3 shows a second preferred embodiment of the flexible spring tip 8 of 
the present invention having an enlarged coil 16 at the first end of the flexible spring 10. 
The enlarged coil 16 may be used to contact a device to be probed. This embodiment is 
particularly suited for coupling with square pins, through-hole pins, and protruding test 
points. 

FIG. 4 shows a third preferred embodiment of the flexible spring tip 8 of 
the present invention having a hook 18 at the first end of the flexible spring 10. This 
embodiment is particularly suited for coupling with IC leads, resistor leads, and bare 
wires. For example, the hook 18 can be used to "catch" the IC leads, resistor leads, and 
bare wires. If a more permanent connection is desired, the hook 18 can be crimped or 
otherwise closed. 

FIG. 5 shows a fourth preferred embodiment of the flexible spring tip 8 of 
the present invention having a foot 20 at the first end of the flexible spring 10. The foot 
20 may be an extended bent piece of wire or a specially designed foot such as a spike or 
wedge. This embodiment may also be combined with the shown enlarged coil or 
alternatively, the foot may be used with a flexible spring 10 having a diameter that is 
substantially equal throughout the longitudinal axis. This embodiment is particularly 
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suited for coupling with leads of an IC or catching on protruding connection sites. The 
connector on the second end of the flexible spring 10 is shown as a clip 12'. 

FIG. 6 shows a fifth preferred embodiment of the flexible spring tip 8 of 
the present invention in which a flexible spring 30 is surrounded or coated with a flexible 
conductive sheath 32 to reduce inductance of the flexible spring 30. This embodiment 
may also incorporate the enlarged end shown in FIG. 3, the hook shown in FIG. 4, or the 
foot shown in FIG. 5. 

FIGS. 7 and 8 show a sixth preferred embodiment of the flexible spring tip 
8 of the present invention in which the flexible spring is externally surrounded or coated 
with an insulating sheath 46 or insulating paint or enamel to protect against short circuits. 
Alternately, the spring may be replaced with a tube of insulating material (such as 
insulating rubber) lined internally with conductive flexible material 48 (such as a coax 
braid or foil). This embodiment may also incorporate the enlarged end 16, hook 18, or 
foot 20 as discussed above. 

FIG. 9 shows a seventh preferred embodiment of the flexible spring tip 10 
of the present invention in which a conductor disposed at least part way through the axial 
center of the flexible spring tip may be used to eliminate inductance that may be produced 
by the coils of the flexible spring 10. In the shown exemplary embodiment a conductive 
elastomer 50 is disposed through the axial center of the spring 52 to eliminate inductance. 
In the shown embodiment there is an enlarged end 16 and a foot 20, however, these 
features are optional and other ends may be used. 

Alternate variations of the present invention use combinations of the 
aforementioned embodiments or additional variations on the ends. Multiple electrical test 
probe spring tips may be used to simultaneously probe any number of signal and ground 
reference points. Also, one or more electrical test probe spring tips may be used in 
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combination with other types of probe tips. For example, the electrical test probe spring 
tip may be connected to ground so as to allow the second tip to be moved from place to 
place. 

As mentioned, a connector is at the second end of the flexible spring 10. 
Most of the embodiments show a connecting pin 12 as the connector at the second end of 
the flexible spring 10. The connecting pin 12 is meant to be exemplary and any 
connector suitable for attaching to a probing head 13, signal socket 48, or grounding 
socket 22, may be used. The connecting pin 12 may be adapted to interact with any type 
of probe head (shown as probing head 13 in FIGS. 10-14). In the preferred embodiment 
shown in FIG. 2, the connecting pin 12 has a square cross section. A spring socket, clip 
12* (FIG. 5), or other type of connector may be used in place of the connecting pin 12. 
Alternately, the flexible spring tip 8 may be integral with the probing head 13 as shown in 
FIG. 4. 

FIGS. 10 - 14 show several methods using the flexible spring tip 8 of the 
present invention. These examples are meant to be exemplary and are not meant to limit 
the scope of the invention. 

Since probe heads are generally much larger than test tips, the probe heads 
block visibility. It may be difficult to see the test tip and the circuit board when trying to 
mate the test tip to a test point on the circuit board. In FIGS. 1 1 and 12, flexible spring 
tips 8 solve the problem of circuit board visibility by allowing the user to move one or 
more probe heads 13 for better visibility of the circuit board. 

The flexible spring tip 8 also solves the difficult problem of positioning 
two probe heads adjacent to each other. Miniaturization of devices and components to be 
probed and the relatively large size of probe heads makes it difficult to use two probe 
heads to connect with two adjacent leads or test points. As shown in FIG. 12, the flexible 
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spring tip 8 solves this problem by allowing at least one probe head connected to a test 
point to be easily moved to make room for adjacent probes. 

In addition to being used to probe a signal path, FIG. 13 shows a flexible 
spring tip 8 used as a grounding connector. The connecting pin 12 is inserted into the 
grounding socket 22. The flexible spring 10 is then attached to a first pin 24a (such as a 
0.100 inch header pin). A second probe tip 26 inserted into the signal socket 48 may then 
be connected to a second pin 24b. The flexible spring tip allows ground and signal 
connection to a first pin 24a and a second pin 24b that may be set at various distances 
from each other. 

FIG. 14 shows an embodiment of the flexible spring tip 8 with a foot 14 
(see also FIG. 9) that is particularly suited for attachment to the leads of an IC device. 
The flexible spring tip 8 may be attached to a grounding lead. The second probe tip 26 
may then probe one or more other leads of the IC device 37. In other words, one flexible 
spring tip 8 may act as a grounding lead allowing the probing head to move and reach a 
plurality of leads. 

It should be noted that the flexible spring 10 may be a coil, tube, or even a 
solid flexible member with a hollowed portion at the first end for coupling with a device 
to be probed. Alternate flexible members are contemplated within the scope of the 
invention. 

Methods for making and using the flexible spring tip are also 
contemplated in the invention. A method for using a multipurpose electrical test probe 
having a probing head and flexible tip may include attaching a connector end of the 
flexible tip to the probing head 54. This step would be optional as the flexible tip may 
also be permanently connected to the probing head. The contact end of the flexible tip 
may then be placed in electrical contact with an electrical component or ground reference 
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point to be probed 56. The flexible tip may be flexed 58 while in electrical contact with 
an electrical component or ground reference point so as to allow movement of the 
probing head for electrical, mechanical, and visual access to nearby components and 
reference points 60. Electrical and mechanical access to nearby components may include 
making additional electrical connections with other flexible tips on the same probing head 
62, introducing at least one other probing head having its own flexible tip(s) 64, 
introducing other test equipment 66, or using other electrical or mechanical tools in the 
access space provided by flexing the tip 68. The methods of using the present invention 
may include the option of making at least one flexible or inflexible electrical ground 
connection because most ICs have a ground pin and the majority of electrical 
measurements use ground as an electrical reference point 70. 

The terms and expressions that have been employed in the foregoing 
specification are used as terms of description and not of limitation and are not intended to 
exclude equivalents of the features shown and described or portions of them. The scope 
of the invention is defined and limited only by the claims that follow. 
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